Unauthorized immigration is one of the most contentious policy issues in the United States. In an attempt to curb unauthorized migration, many states have considered restrictive laws intended to make life so difficult for unauthorized immigrants that they would choose to leave the country. Arizona's Senate Bill 1070, enacted in 2010, was a pioneering example of these efforts. Using population-level natality data and causal inference methods, we examined the effect of SB1070 on infants exposed before birth in Arizona. Prenatal exposure to the bill resulted in lower birth weight among Latina immigrant women, but not among US-born white, black, or Latina women. The decline in birth weight resulted from exposure to the bill being signed into law, rather than from its (limited) implementation. The findings indicate that the threat of a punitive law, even in the absence of implementation, can have a harmful effect on the birth outcomes of the next generation. birth weight; immigrants; immigration policy; infant health; prenatal stress Abbreviation: DID, difference-in-difference; SB1070, Senate Bill 1070.
Immigration is one of the most contentious policy issues in the United States. There are currently about 11 million immigrants without authorization living in the country, most of whom come from Mexico and Central America (1, 2) . Facing a deadlock at the federal level, states have taken an increasingly active role in setting immigration policy. Some states have chosen an inclusive approach, preventing law enforcement involvement in immigration enforcement ("sanctuary cities") and extending benefits such as driver's licenses to undocumented immigrants (3) . Others have opted for a restrictive stance, expanding local involvement in the enforcement of federal immigration law, mandating that employers verify work eligibility, and blocking access to driver's licenses, in-state tuition, and other benefits (4, 5) .
These "internal border control" measures have large implications for the target undocumented population. Research suggests they shape immigrants' residential choices (6) (7) (8) , labor force participation (9, 10) , health-care utilization (11, 12) , and health and psychosocial well-being (13, 14) . Their effects can expand beyond intended targets, affecting authorized immigrants and even co-ethnic citizens. Spillover effects could emerge from proximity, given that many authorized immigrants and USborn co-ethnic persons live and work in the same mixed-status families, communities, and workplaces as their unauthorized peers (15) (16) (17) . In contexts in which authorization status is conflated with ethnicity, those who speak the same language or share physical similarities with the unauthorized could be the target of profiling and harassment or feel directly threatened by immigration enforcement (18) (19) (20) (21) (22) .
To date, the literature has focused on the consequences of immigration enforcement for adults and children (14) . We shifted attention to those exposed in utero, a less visible but relevant population. Because the prenatal period is highly sensitive to the environment and consequential for health and development, exposures during pregnancy can have enduring consequences over the life course (23, 24) .
We examined the effect of Arizona's Senate Bill 1070 (SB1070), "Support Our Law Enforcement and Safe Neighborhoods Act," on infant health among Latina immigrants. We focus on birth weight, a critical measure of early health and well-being. Signed into law in 2010, SB1070 is an omnibus bill intended to achieve "attrition through enforcement" (25) by targeting all undocumented immigrants and tying their legal status directly to law enforcement. The bill established that being an immigrant in Arizona without carrying registration documents was a state misdemeanor, prevented "sanctuary city" policies, and imposed penalties for hiring or transporting unauthorized immigrants. Its most prominent provision, the so-called "show me your papers" component, required law enforcement agents to determine individuals' immigration status during lawful stops or arrests if there was reasonable suspicion that the individual was an unauthorized immigrant. According to critics, this provision induced profiling based on ethnicity, language, and skin tone (26) .
SB1070 was not an isolated event. Rather, it provided a blueprint for about a dozen states, which have introduced comparable enforcement bills (27) (see Web Figure 1 , available at https://academic.oup.com/aje). More recently, federal immigration policy has adopted a more restrictive and aggressive immigration enforcement approach similar to Arizona's in communities across the country (28) .
Recent research using natural experiments provides evidence of an effect of prenatal exposure to environmental stressors on birth weight, rendering our question plausible. To date, however, these studies have tended to focus on discrete events, such as a land-mine explosion, a natural disaster, an immigration raid, or the death of a family member (22, (29) (30) (31) . In all these cases, the event can be dated with accuracy. In contrast, the passage and implementation of immigration law is a process that unfolds over time, making the timing of its impact an empirical question.
SB1070 was never fully implemented. The bill was signed into law in April 2010, and its constitutionality was immediately challenged in court. On July 28 of that year, the day before the bill was scheduled to come into effect, most of its provisionsincluding the "show me your papers" component-were enjoined, and a very partial version came into effect the following day. The injunction was upheld until June 2012, when the US Supreme Court struck down the entire bill with the exception of the "show me your papers" provision. Even after the Supreme Court ruling, the application of the law was very limited, with authorities usually following local ordinances rather than the new ones established by SB1070 (32, 33) . In spite of its partial implementation, the passage of SB1070 is reported to have affected self-reported health (34), fear and distress (35) (36) (37) , and health-care utilization (38) among Latinos. Although the consequences appear to have been stronger among undocumented immigrants, evidence suggests that the psychological distress might have extended to documented peers and even US-born Latinos (37) .
We examined indicators of awareness and concern about the bill to ascertain when it was experienced as a stressor. We relied on Google Trends, a web tool that uses Google search data to analyze how often a particular term is searched relative to the total search volume in a particular locality and language. We also analyzed mention counts of SB1070 from the 2 local newspapers with the highest circulation in Arizona. Figure 1 shows monthly trends in Google searches for "SB1070" in Arizona ( Figure 1A ), references to "SB1070" in the main local newspapers ( Figure 1B) , and Google searches for the Spanish words "ilegal" (illegal) and "derechos" (rights) in Arizona ( Figure 1C ). While the first 2 indicators capture awareness and concern about the law, the third reflects reactions by Arizona's Spanish-speaking community, conceivably intended to evaluate risk and develop protective strategies.
Although SB1070 was introduced to the Arizona legislature in January 2010, these indicators suggest that the bill did not become a major topic of public discussion until April 2010, when it was signed into law. There is a sharp spike in both Google searches and newspaper mentions immediately after the law's passage until its (partial) implementation in July 2010, followed by a marked drop. There is also a minor spike around June 2012 when the "show me your papers" provision was upheld by the Supreme Court, but it is slight compared with the initial reaction. The spike in alertness and concern about the bill contrasts with the stability in deportations of unauthorized immigrants. Figure 2 , based on the Secure Communities deportation program, shows no increase in fingerprints submitted to federal authorities (Figure 2A ) or in deportations ( Figure 2B ) after the passage of SB1070.
Combined, these trends suggest that the bill induced concern and anxiety but did not result in an increase in detentions or deportations of undocumented immigrants during or after the implementation of the law. Based on this evidence, we expected that Latina immigrants experienced the bill as a stressor immediately after it was passed and before it was enjoined by the courts, in the period between April and July of 2010. The effect of prenatal exposure on birth weight, if any, should then be most evident among births occurring in the second half of 2010. The effects of the bill might have extended to US-born Latinas, driven by proximity to the immigrant population and vulnerability to ethnic profiling.
METHODS
We relied on natality microdata containing all US births between January 2007 and December 2012, obtained from the Centers for Disease Control and Prevention. Since 2005, the public-use birth data sets excluded information on geography, so we obtained restricted-access data sets with location information. Because birth records compiled by the Centers for Disease Control and Prevention lack information on some variables for Arizona, we obtained natality data from the Arizona Department of Health Services and merged them with data for other states included in the analysis.
Difference-in-difference model
We used a difference-in-difference (DID) model, combining temporal and geographic variation in exposure to SB1070 to define a control population that would provide a counterfactual to Arizona. For privacy reasons, these birth records did not include precise information about day or week of birth, so it is not possible to calculate date of conception. Accordingly, we used a temporal dimension that distinguished the following periods based on date of birth: t 0 for January 2007 to June 2009; t 1 for July to December 2009; t 2 for January to June 2010; t 3 for July to December 2010; t 4 for January to June 2011; t 5 for July to December 2011; and t 6 for January to December 2012. The first 3 periods (t 0 -t 2 ) capture pretreatment prenatal exposure, and the last 4 describe posttreatment exposure, assuming a standard gestational length of 39 weeks. We hypothesized that the law had its strongest effect during the interval between its passage in April 2010 and its injunction in July 2010 and that this would result in an effect on infants born between July and December 2010 (t 3 ).
Rather than arbitrarily selecting control states, we compared Arizona with a synthetic cohort of states that resemble Arizona in terms of pretreatment trends (39) . The synthetic cohort was empirically obtained by assigning weights to a donor pool of states to minimize the difference between the treated and the control units. It is shaped as follows: California (0.522), Louisiana (0.168), New Mexico (0.177), and Texas (0.133). Web Appendix 1 and Web Table 1 to Latina immigrants. βs is a fixed state effect capturing timeinvariant differences in the outcome between treatment and control states (e.g., differences in population composition), and βt is a set of fixed period effects capturing temporal and seasonal trends shared across states (e.g., the economic cycle). The estimates identifying the effect of exposure to SB1070 on birth outcomes are βst, which capture changes in birth weight between the 2007 and 2009 pretreatment period and each subsequent period among Latina immigrant women in Arizona compared with Latina immigrants in control states. All models include county fixed effects and control for characteristics of the mother (age, education, marital status) and the birth (sex, parity, occurrence in state of residence). We fitted a similar model restricting the population to US-born Latinas to test the hypothesis of spillover effects onto this group. The dependent variables include birth weight (grams) and its 2 proximate determinants: gestational age (weeks) and intrauterine fetal growth (sex-and gestational age-specific weight percentile).
Falsification test
The main threat to unbiasedness of the DID estimator is the violation of the parallel-trend assumption-that counterfactual trends in birth weight would be the same in Arizona and the control states in the absence of the law. If Arizona had experienced a change coinciding with the passage of the bill, such as an economic downturn or health-care reform, the DID estimates would be biased. To address this possibility, we used a falsification approach and examined the effect of SB1070 on US-born non-Hispanic white and black women, a group for whom no effect from the bill was expected. Table 1 reports changes in mean birth weight for Latina immigrants across periods of exposure. The main finding is a significant decline in birth weight of 15 g (P < 0.01) for immigrants giving birth in the second half of 2010 (t 3 ), who were exposed to the passage of the law during gestation. No other significant effects for Latina immigrants were detected before or after the passage of the law. This finding suggests that the decline in birth weight resulted from exposure to SB1070 becoming law rather than from its (partial) implementation. Model 2 examined the effect of the bill for US-born Latinas. No adverse effects are detected for this group (and a significant increase in birth weight is found for infants born between July and December 2011). Nor are there negative effects of the bill for US-born black and white women, a "placebo" group for whom no effects were expected, and a small positive effect is detected for infants born between January and June of 2010 (model 3). Figure 3 compares the effect estimates obtained from Table 1 infants born in the second half of 2010 (t 3 ), who were in utero during the period between the bill's passage and partial implementation.
RESULTS

Model 1 in
Proximate determinants of birth weight
Models 4 and 5 in Table 1 examined the effects of the bill on the 2 proximate determinants of birth weight, gestational age and fetal growth, among Latina immigrants. Evidence indicated a decline in both measures among infants born in the second half of 2010 (t 3 ), but the decline is significant only for fetal growth, and it reaches 0.7 percentage points.
The population-level impact of exposure to SB1070 is similar to the effect of exposure to other environmental stressors discussed in the literature. For example, a study found a decline in birth weight of approximately 8 g resulting from prenatal exposure to a land-mine explosion in the municipality of mother's residence (29) . Early-pregnancy exposure to an earthquake resulted in a decline in birth weight of 50 g (30), and the effect of the death of one of the mother's parents during pregnancy was found to reach approximately 20 g (31) . While these studies vary methodologically, the negative effect of exposure to SB1070 on birth weight is within the range defined by the studies capturing the effect of major environmental stressors.
Behavioral responses and population composition
Among Latina immigrants, behavioral responses to the threat posed by the law, such as outmigration or fertility postponement, could have altered the population of births exposed to the bill. For example, if highly educated immigrants had left Arizona to avoid exposure, the negative effect attributed to the bill could be an artifact of population sorting inducing negative selectivity.
To assess compositional change of the exposed population, we tested for changes in the birth rate of Latina immigrants in Arizona in the second half of 2010 (t 3 ) compared with Latina immigrants in control states using DID models (see Web Table 2 for reports of the full models). Figure 4A shows a significant decline of 2.72 births per thousand population. This decline is much larger than the one experienced by US-born black and white women, suggesting that Latina immigrants might have reduced their fertility, voluntarily or involuntarily, as the bill was being signed into law. Figure 4B -D (and Web Table 3) shows changes in sociodemographic characteristics of women that are known to be correlated with birth outcomes, including age, marital status, and education (40) (41) (42) (43) . Latina immigrants exposed to SB1070 during pregnancy were less likely to be teens (P < 0.001) and less likely to be single (P < 0.001). The decline in the proportion of immigrants with low education is not significantly different from zero (P = 0.80). However, for all 3 sociodemographic markers, these declines are much larger than those experienced by US-born black and white women.
Attributing trends in population composition solely to the passage of SB1070 would be inaccurate. The changes preceded the law's passage and persisted afterward (Web Tables 2 and 3) , likely driven by the impact of the Great Recession (starting in 2008) and by prior immigration enforcement regulation in Arizona (44, 45) . Regardless of their causes, this analysis indicates Table 1 . a reduction in fertility in a positively selected group of Latina immigrants exposed to SB1070 during pregnancy.
DISCUSSION
Existing literature suggests that the passage of a restrictive immigration bill in Arizona had a negative effect on health-care utilization, psychological well-being, and self-rated health among Latino immigrants (34) (35) (36) (37) (38) . Here we examined a less visible but still relevant outcome: the effect of restrictive immigration law on infants exposed before birth. We found that exposure to the bill's passage had a negative effect on birth weight among Latina immigrant women, which was driven largely by a decline in intrauterine fetal growth. Web Appendix 1 offers a battery of robustness checks and shows that the findings are robust to alternative specifications and significance calculations (Web Tables 4-7 ). This effect was not observed among USborn Latinas or US-born black and white women, and its magnitude is comparable to the effect of major environmental stressors documented by the literature. This finding should be interpreted in the context of the birth outcomes of Latina immigrants, which compare favorably to those of US-born white women despite immigrants' lower levels of education, income, and health insurance (46) (47) (48) . Even if the decline in birth weight resulting from exposure to SB1070 has limited clinical impact at the individual level, its consequences at the aggregate level erode part of the health advantages of an already vulnerable population.
We also detected a decline in fertility and a reduction in the proportion of teen, low-education, and single mothers among Latina immigrants exposed to the immigration bill. These changes suggest that more disadvantaged Latina immigrants might have reduced their fertility in the face of the bill. Even if these sociodemographic factors are controlled for in our models, if they are correlated with unobserved sources of maternal selectivity, they could result in an underestimate of the true effect of the law's passage on birth weight that would have been observed had the composition of the group (Latina immigrants giving birth) not changed.
An important question that we cannot address with the available data is the mechanism(s) accounting for the negative effect of restrictive immigration law on birth weight. The literature suggests several pathways through which prenatal exposure to environmental stressors can affect birth outcomes. These include the mother's physiological, neuroendocrine, and immune stress responses, which could affect the developing fetus, and the mother's behavioral responses to anxiety, such as reducing prenatal care use or consuming alcohol or cigarettes (49) (50) (51) . The fact that the effect of exposure to the bill's passage was discrete and short-term is consistent with an acute stress response among immigrant mothers. A plausible mechanism for the observed effect on intrauterine growth is a stress-induced increase in levels of placental corticotropin-releasing hormone, resulting in decreased uteroplacental flow and hypoxemia restriction, which are well-known risk factors for fetal growth restriction (52) . Our ancillary analysis of prenatal care utilization and smoking as potential behavioral mechanisms (Web Tables 8 and 9) suggests that these behavioral pathways did not play a significant role in this setting. There are, however, several other plausible pathways-such as economic hardship, change in diet, and decline in the quality of health care-that call for further investigation (14) .
We found no evidence that the effect of the bill on birth weight extended to US-born Latinas, departing from other research reporting a negative impact of restrictive immigration policy on this population (22) . We can only speculate about the sources of divergence. It is possible that the absence of a spillover effect in this case resulted from contextual factors. In the context of a large and established Latino population in Arizona, the differences between immigrant and US-born Latinos in terms of economic standing, language, and demeanor might be more pronounced and visible than in contexts with a smaller and more homogeneous Latino population. Alternatively, it has been established that Latino immigrants lose their health advantage in birth outcomes across generations, plausibly because subsequent generations are more exposed to and more aware of racialized exclusion than recent immigrants (53) . As a result, a novel shock such as a restrictive immigration law might be less consequential for a population already accustomed to racialized exclusion.
It is important to note that the effect captured in this analysis is an "intent to treat" outcome measured among all Latina immigrant women exposed to the bill, regardless of immigration status and socioeconomic advantage. It is likely, however, that the effect varied within the population. For those interested in overall population well-being, the intent-to-treat effect is a central result. If the focus is on mitigation and compensation policies, identifying the women most affected is critical. Ancillary analysis offered in Web Table 10 examines heterogeneity in SB1070's effect among Latina immigrants based on mother's educational attainment, distinguishing immigrants with an educational level of high-school diploma or less from those with some college or more. Prenatal exposure to the bill's passage resulted in a decline in birth weight of 12 g (P = 0.04) among immigrants with low education and 29 g (P = 0.05) among immigrants with higher levels of education (while these estimates differ in magnitude, they are statistically indistinguishable (P = 0.29)). The negative effect among highly educated immigrants, most of whom are authorized, suggests that the detrimental effect of restrictive immigration law might have extended to documented immigrants.
We found that the effect on infant health resulted only from exposure to the signing of the bill into law rather than from its (partial) implementation. This suggests that it is not necessary for a proposed institutional change to become the law of the land to have harmful consequences. This finding is noteworthy given the recent proliferation of restrictive immigration enforcement initiatives at the state and, more recently, federal level. Even though most of these proposals have been blocked by the legislative or judicial systems and have not been implemented, our findings indicate that the threat might be sufficient to alter birth outcomes among vulnerable populations. While the Arizona bill did not increase deportations, nor does it appear to have achieved a substantial reduction in the unauthorized population (54, 55) , it affected the birth outcomes of infants born to Latina immigrants who were exposed during pregnancy. The infants affected will most likely become the next generation of students, workers, and taxpayers. To the extent that birth weight predicts later health, development, and achievement, these infants could be scarred by an institutional shock experienced before birth.
